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EFFEmS OF PRECONDITIONING ON PRE- AND POSTSHIPMEMl' 
PERFORMANCE AND HEALTE OF FEEDER S!CEERS 
J. K. Swann, R. H. P r i t c h a r d  and M. A. Robbins 
Department of Animal and Range Sc iences  
\ BEEF REPORT ,/ 
Four hundred s t e e r  c a l v e s  were used t o  de te rmine  t h e  e f f e c t  of  
p r e c o n d i t i o n i n g  on performance and h e a l t h  of c a l v e s  f e d  e i t h e r  a h i g h  o r  low 
energy d i e t .  I n  each  of 2 yea r s .  200 s t e e r  c a l v e s  were  s e l e c t e d  from f o u r  
western South Dakota ranches  t o  p a r t i c i p a t e  i n  t h e  s tudy .  P r econd i t i oned  (PC) 
c a l v e s  w e r e  t r e a t e d  accord ing  t o  t h e  South Dakota Beef C a t t l e  Improvement 
Assoc i a t i on  and Cooperat ive  Extens ion  S e r v i c e ' s  g u i d e l i n e s  f o r  t h e  "Green Tag" 
program. P recond i t i on ing  and imp lan t i ng  w i t h  z e r a n o l  produced a h e a v i e r  c a l f  a t  
market t ime. No d i f f e r e n c e  i n  weigh t  l o s s  du r ing  t r a n s i t  w a s  no ted  between t h e  
PC and c o n t r o l  t r e a t m e n t s  (CO). b u t  implanted c a l v e s  l o s t  more weight  t han  t h o s e  
n o t  implanted (5.51 v s  4.92%). Precondi t ioned  c a l v e s  ga ined  f a s t e r  (3.04 v s  
2.68 lb /head /day)  and consumed more d ry  m a t t e r  (13.94 v s  11.98 lb/head/day)  t h e  
f i r s t  28 days  i n  t h e  f e e d l o t  t han  CO. Implanted c a l v e s  had improved average  
d a i l y  g a i n  (ADG) (2.27 v s  1.98 lb/head/day)  and f eed  e f f i c i e n c y  (F/G; 5.76 v s  
6.55) ove r  nonimplanted c a l v e s  dur ing  t h i s  t ime.  By complet ion of t h e  f e ed ing  
pe r i od .  CO c a l v e s  were more e f f i c i e n t .  Feeding a h i g h  energy d i e t  (HE 60% 
c o n c e n t r a t e )  r e s u l t e d  i n  i n c r e a s e d  dry  matter i n t a k e  (DMI; 13.84 v s  
12.09 lb /head /day)  and F/G (5.18 v s  4.62) du r ing  t h e  i n i t i a l  28 days  and improved 
ADG (3.16 v s  2.94 lb/head/day)  and F/G (6.15 v s  6.53) o v e r a l l  compared t o  c a l v e s  
f e d  t h e  low energy d i e t  (LE). 
(Key Words: Feeder  S t e e r s ,  P r econd i t i on ing ,  Performance, Heal th .  Energy Leve l ,  
Implant ing.)  
I n t r o d u c t i o n  
P recond i t i on ing  cou ld  b e  d e f i n e d  as an a l t e r n a t i v e  management p r a c t i c e  of 
r a i s i n g  beef  c a l v e s  which b e t t e r  p r epa re s  t h e  c a l f  t o  w i t h s t a n d  t h e  s t r e s s e s  
a s s o c i a t e d  w i t h  market ing.  The South Dakota p r econd i t i on ing  program i n c l u d e s  t h e  
c a l f  be ing  weaned. a d j u s t e d  t o  f e e d  and water t roughs  f o r  a t  l e a s t  30  days  b e f o r e  
s a l e .  c a s t r a t e d ,  dehorned and hea led ,  v a c c i n a t e d  f o r  I B R ,  BVD, PI3 and 7-way 
c l o s t r i d i a  and t r e a t e d  f o r  p a r a s i t e s .  q 
Advantages t o  t h i s  program a r e  r e p o r t e d  as h e a v i e r  c a l v e s  a t  sale t ime,  
r e d u c t i o n  of  t r a n s i t  s h r i n k ,  r educ t i on  i n  f e e d l o t  s i c k n e s s  and dea th  and 
improvement of f e e d l o t  performance. Th i s  2-year s t udy  w a s  des igned  t o  de te rmine  
t h e  e f f e c t  of t h e  South Dakota "Green Tag" program on t h e  performance and h e a l t h  
of c a l v e s  pre- and postshipment .  
Experimental  Procedure  
Ranch. I n  e ach  of 2 y e a r s ,  200 s t e e r  c a l v e s ,  averag ing  442 ( y e a r  1 )  and 490 
( y e a r  2) l b ,  were s e l e c t e d  from f o u r  wes t e rn  South Dakota ranches  each  y e a r .  
Annually a t  each  ranch, c a l v e s  were  weighed and 50 head were  i d e n t i f i e d  f o r  use  
i n  t h e  s tudy .  From t h e  50 head s e l e c t e d .  25 head were  randomly a l l o t t e d  t o  b e  
p r econd i t i oned  (PC) and 25 head were  de s igna t ed  c o n t r o l s  (CO) . A l l  c a l v e s  were 
e a r  tagged and PC c a l v e s  were t r e a t e d  f o r  p a r a s i t e s  and v a c c i n a t e d  a g a i n s t  IBR, 
BVD. PI3 and 7-way c l o s t r i d i a .  A t  t h i s  t ime,  dur ing  t h e  second y e a r  of t h e  
s t udy ,  12 head from each  management group from each  ranch were implanted w i t h  
36 mg of z e r a n o l .  Approximately 1 4  days l a t e r ,  a l l  c a l v e s  were weighed. PC 
c a l v e s  were weaned and s t a r t e d  on a commercial r a t i o n 1  p l u s  hay. The CO c a l v e s  
remained w i t h  t h e i r  dams u n t i l .  a l l  c a l v e s  were  shipped 28 t o  30  days  l a t e r  t o  t h e  
Sioux F a l l s  Stockyard.  A l l  c a l v e s  a r r i v e d  a t  t h e  s t ockya rds  on t h e  same day and 
were  s o r t e d  and weighed by ranch  and t r e a tmen t  group. A f t e r  an ove rn igh t  r e s t  
w i t h  f r e e  a c c e s s  t o  f e ed ,  hay and wate r .  c a l v e s  were reweighed b e f o r e  be ing  
sh ipped  t o  t h e  SDSU r e s e a r c h  f e e d l o t  a t  Brookings.  
Feed lo t .  Upon a r r i v a l  a t  t h e  f e e d l o t ,  i n d i v i d u a l  c a l f  we igh t s  w e r e  taken.  
The CO c a l v e s  r e ce ived  t h e  same v a c c i n a t i o n  and p a r a s i t e  t r e a t m e n t s  as p r e v i o u s l y  
admin i s t e r ed  t o  t h e i r  contemporar ies .  Calves were  then  a l l o t t e d  i n t o  pens  of 
e i g h t  head each  by ranch, management group and weight .  During t h e  second y e a r  of 
t h e  s t udy ,  a l l o t m e n t  w a s  a l s o  based  on implant  group. S t e e r s  were t hen  s t a r t e d  
on e i t h e r  a h igh  energy (HE) o r  l o w  energy (LEI r e c e i v i n g  d i e t  ( t a b l e  1 ) .  
I n d i v i d u a l  w e i g h t s  w e r e  t aken  on day 28 when a d i e t  step-up program was 
i n i t i a t e d .  High and l o w  energy d i e t  groups were  con t inued  t o  s l a u g h t e r  t o  
e v a l u a t e  t h e  e f f e c t  of t h e  d i e t s  on t h e  two management groups th rough  t h e  f e e d l o t  
phase.  I n d i v i d u a l  c a l f  we igh ts  were t aken  every 28 days  u n t i l  s l a u g h t e r .  
Average d a i l y  g a i n  (ADG) , dry m a t t e r  i n t a k e  (DM11 and f e e d  e f f i c i e n c y  (F/G) were 
determined f o r  28-day i n t e r v a l s .  To de te rmine  market ing d a t e s  f o r  e ach  pen, an 
average  b a c k f a t  probe of .40 i n c h  as determined by a Cook's probe2. 
Heal th .  During t h e  i n i t i a l  28  days  i n  t h e  f e e d l o t ,  h e a l t h  of a l l  s t e e r s  w a s  
moni tored d a i l y .  A p o i n t  system w a s  used t o  d e s c r i b e  appa ren t  h e a l t h  s t a t u s .  
Th i s  system inc luded  1 p o i n t  f o r  eye  d i s cha rge ,  1 p o i n t  f o r  n a s a l  d i s cha rge ,  1 
p o i n t  f o r  dep re s sed  appearance and 2 p o i n t s  f o r  t empera ture  of 1050 F o r  g r e a t e r .  
Four o r  more p o i n t s  i n  one day c o n s t i t u t e d  morbidi ty .  
R e s u l t s  and Discuss ion  
Ranch. Weight g a i n s  were  s i m i l a r  f o r  CO and PC c a l v e s  du r ing  t h e  i n i t i a l  
1 4  days when a l l  c a l v e s  were  s t i l l  w i t h  t h e i r  dams ( t a b l e  2 ) .  During t h e  n e x t  28 
t o  30 days  a f t e r  PC c a l v e s  had been weaned, PC c a l v e s  ga ined  more (Pc.05) than  CO 
s t e e r s  (2.02 v s  .88 lb /head /day) .  A ranch  x y e a r  and t r e a tmen t  group x y e a r  
i n t e r a c t i o n  e x i s t e d  f o r  i n i t i a l  t o  shipment weigh t  change. S a l e  ADG w a s  h i g h e r  
(Pc.05) f o r  PC than  f o r  CO ca lve s .  S a l e  weight  w a s  30 l b  h e a v i e r  f o r  PC than  f o r  
CO ca lve s .  Implan t ing  c a l v e s  improved (Pc.05) ADG a t  t h e  ranch  ( t a b l e  5 ) .  
l z i p  Feed M i l l s ,  Sioux F a l l s ,  South Dakota. 
2cook1 s Probe,  Cook Laboratory.  Luskn Wyoming. 
Precondi t ion ing  appeared t o  have no e f f e c t  on t r a n s i t  shr ink .  I t  i s  
i n t e r e s t i n g  t o  no te  t h a t ,  a f t e r  t h e  overnight  r e s t  a t  t h e  s tockyard,  PC ca lves  
regained a  p o r t i o n  of t h e i r  sh r ink ;  b u t  i n  t r a n s i t  t o  t h e  f e e d l o t  PC ca lves  
shrunk an a d d i t i o n a l  2.6% ( t a b l e  3 ) .  T r a n s i t  sh r ink  was h ighe r  (P<.10) f o r  t h e  
implanted ca lves  than f o r  those nonimplanted ( t a b l e  5 ) .  
Feedlot .  During t h e  i n i t i a l  28 days, PC s t e e r s  gained more and had h ighe r  
D M 1  than CO ca lves  (3.04 v s  2.68 lb/head/day and 13.94 v s  11.98 lb/head/day,  
r e s p e c t i v e l y ;  t a b l e  4 ) .  S t e e r s  f ed  t h e  HE r ece iv ing  d i e t  had h ighe r  D M 1  and 
poorer  F/G. This  may be due t o  f i l l  caused by d i f f e r e n c e s  i n  f i b e r  conten t  of 
t h e  two d i e t s  more than d i f f e r e n c e s  i n  p r o t e i n  and f a t  depos i t ion .  Implant ing 
proved t o  be b e n e f i c i a l  dur ing  t h e  f i r s t  28 days i n  t h e  f e e d l o t .  Calves 
implanted 40 days be fo re  a r r i v a l  had improved (P<.05) ADG and F/G compared t o  
those  ca lves  no t  implanted ( t a b l e  5 ) .  
Table 6  shows t h e  o v e r a l l  performance from i n i t i a l  t o  f i n a l  f e e d l o t  weight.  
Precondit ioned s t e e r s  gained and consumed s i m i l a r  amounts compared t o  CO s t e e r s ,  
b u t  PC s t e e r s  were found t o  be l e s s  e f f i c i e n t  (P<.01) .  No d i f f e r e n c e  was found 
between t h e  two management groups f o r  days on feed. Feeding t h e  ME d i e t  improved 
g a i n s  and F/G over  LE f e d  ca lves  (3.16 v s  2.94 lb/head/day and 6.15 v s  6.53, 
r e s p e c t i v e l y ) .  This  f a s t e r  ga in  r e s u l t e d  i n  t h e  HE ca lves  being on feed  l e s s  
days than LE ca lves  (226 v s  259). 
Health.  Precondi t ion ing  had no apparent  e f f e c t  on h e a l t h  a s  shown by t h e  
h e a l t h  s co res  i n  t a b l e  7 .  S t e e r s  f ed  t h e  HE r ece iv ing  d i e t  had h ighe r  (P<.05) 
t o t a l  p o i n t s  and more head days of s i ckness  than  t h e  s t e e r s  f ed  LE. Preshipment 
implant ing had no s i g n i f i c a n t  e f f e c t  on t o t a l  h e a l t h  p o i n t s  o r  number of head 
days of s ickness .  
Conclusions 
These d a t a  suggest  t h a t  precondi t ion ing  of beef ca lves  can produce a  heav ie r  
c a l f  f o r  market. Bene f i t s  of precondi t ion ing  cont inue i n t o  t h e  e a r l y  phases of 
t h e  feeding  t r i a l  bu t  diminish by t h e  time c a t t l e  reach s l a u g h t e r  condi t ion .  
Producers should eva lua t e  t h e i r  own s i t u a t i o n  thoroughly be fo re  dec id ing  whether 
t o  i nco rpora t e  a  f u l l  p recondi t ion ing  program, s i n c e  the  program's e f f e c t i v e n e s s  
i s  apparent ly  q u i t e  v a r i a b l e .  Var i a t ion  i n  range cond i t i on ,  v a c c i n a t i o n  and 
weaning t ime,  l e n g t h  of time i n  marketing channels ,  c o s t  of f a c i l i t i e s ,  l a b o r  and 
feed  should be  considered i n  t h e  decision-making process .  
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TABLE 2. EFFECT OF PRECONDITIONING AND RANCH 
ON PRE SHI PMENT WEIGHT CHANGE 
Treatment 
Period ADG, lb/head/day Control Precondit ioned SEM 
I n i t i a l  14  days 
PC weaning t o  shipment 
I n i t i a l  weight t o  shipment 
I n i t i a l  weight t o  s tockyard 
e x i t  weight 
Ranch 
Period ADG, lb/head/day 1 2 3 4 SEM 
I n i t i a l  1 4  days .80 .69 .88 1.04 .09 
PC weaning t o  shipment 1.39 1.40 1.39 1.82 .06 
I n i t i a l  weight t o  shipment 1.17 1.14 1.24 1.71 .04 
I n i t i a l  weight t o  s tockyard 
e x i t  weight .53 .64 .36 1.10 .08 
a,b Means i n  t h e  same row wi th  d i f f e r e n t  s u p e r s c r i p t s  d i f f e r  (P<.05) .  
csd Means i n  t h e  same row wi th  d i f f e r e n t  s u p e r s c r i p t s  d i f f e r  (P<.10).  
TABLE 3.  EFFECT OF PRECONDITIONING AND 
RANCH ON TRANSIT SHRINK 
Treatment 
Shrink, %a  Control Precondit ioned SEM 
Ranch t o  s tockyard  
A f t e r  overn ight  r e s t  
Ranch t o  f e e d l o t  
Ranch 
Shrink, %a 1 2 3 4 SEM 
Ranch t o  s tockyard  
A f t e r  overnight  r e s t  
Ranch t o  f e e d l o t  
a  1 - ( d e s t i n a t i o n  weight + o r i g i n  weight)  x 100. 
TABLE 4. CUMULATIVE 28-DAY FEEDLOT PERFORMANCE 
Treatment D i e t  
High Low 
Item Cont ro l  Precondi t ioned  energy energy SEM 
ADG. I b  2.68a 3.04b 2.90 2.82 .07 
D M I .  l b  11.98a 13.94b 13.84a 12.09b .15 
F/ G 4.79 5 . O 1  5.18a 4.62b .13 
Treatment x d i e t  
Cont ro l  
High Low 
Precondi t ioned  
High Low 
Item energy energy energy energy SEM 
ADG, l b  2.69 2.66 3.11 2.98 .10 
D M I ,  l b  12.90 11.06 14.78 13.11 .21 
F/ G 5.14 4.45 5.23 4.79 .19 
a*b Means i n  t h e  same row w i t h  d i f f e r e n t  s u p e r s c r i p t s  d i f f e r  (P<.01).  
TABLE 5. EFFECT OF IMPLANTING ON PRESHIPMENT WEIGHT 
CHANGE, TRANSIT SHRINK, 28-DAY FEEDLOT 
PERFORMANCE AND HEALTH SCORES 
Ranch 
ADG. l b  1.01b 1.17C .04 
T r a n s i t  s h r i n k a  
% s h r i n k  4.92d 5.51e .26 
Feed lo t  
ADG, l b  1.98b 2.27C .08 
D M I ,  I b  12.94 12.98 .20 
F/G 6.55b 5.76C .21 
T o t a l  p o i n t s  190 162 2.52 
No. head day of s i c k n e s s  9 5 
a 1 - ( d e s t i n a t i o n  weight  t o r i g i n  weigh t )  x 100. 
b * c  Means i n  t h e  same row w i t h  d i f f e r e n t  s u p e r s c r i p t s  d i f f e r  (PC .05) .  
dne Means i n  t h e  same row w i t h  d i f f e r e n t  s u p e r s c r i p t s  d i f f e r  (P<.10).  
TABLE 6. CUMULATIVE FEEDLOT PERFORMANCE 
Treatment D i e t  
High Low 
It em Cont ro l  Precondi t ioned  energy energy SEM 
ADG, l b  3.06 3.03 3.16a 2.94b .03 
D M I ,  l b  19.10 19.48 19.41 19.17 . I 7  
F/G 6.24a 6.44b 6.15a 6.53b .03 
Days on f eed  
243 -75 241 -50  226.00a 259.25b 3.04 
Treatment x d i e t  
Cont ro l  Precondi t ioned  
High Low High Low 
I tem energy energy enerpy energy SEM 
ADG, l b  3 . I6  2.96 3.15 2.91 .04  
D M I .  l b  19.18 19.02 19.64 19.32 .24 
F/G 6.06 6.42 6 .24 6 .64 .05 
Days on f eed  227.67 259.83 224.33 258.67 4.30 
a,b Means i n  t h e  same row w i t h  d i f f e r e n t  s u p e r s c r i p t s  d i f f e r  (P< .01) .  
TABLE 7. INITIAL 28-DAY FEEDLOT HEALTH SCORES 
Treatment D i e t  
High Low - 
I tem Cont ro l  Precondi t ioned  energy energy SEM 
T o t a l  p o i n t s  518 49 8 57 6a 440b 1.57 
No. head days of 
s i c k n e s s  9 16  15  1 0  
Treatment x d i e t  
Cont ro l  
High Low 
Precondi t ioned  
High Low 
I tem energy energy energy energy SEM 
T o t a l  p o i n t s  2 80 23 8 296 202 2.22 
No. head day of 
s i c k n e s s  3 6 12  4 
asb Means i n  t h e  same row w i t h  d i f f e r e n t  s u p e r s c r i p t s  d i f f e r  ( ~ < . 0 5 ) .  
